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AMENDMENTS TO THE CLAIMS 

1-2, (Cancelled) 



3. (Currently Amended) The-A^transmitter for transmittitm nux Julatio n symbols in a 
w iivl css c oinrnunicalion system, comprisinu: 

a ) Mumliiy of transmit antennas for achicyin^ transmit diyci siiy: 

a s pace time encoder lor venerating a transmission codinu tna lri.x vviUi loui rows 
corrcspondinu to transmission time periods and four columns corresponding to the ir aiisniii 
antennas when the number of the transmit antennas is 4> encodin|z a plurality of input svmh oh 
! !lt5 il pl urality of svrnbol combinations to transmit the input symbols o nce from eac h .i JIU) ' P » 
antenna at each time period by usint: the transmission codinu matrix^ a ixl ouipuuiiyi: the s\ n\\x > i 
combi nations to the transmit antennas during the transmissio n time periods, the svni ho I 
eoniliina ticMis haying orthouonal symbols, itwersions and coniueatcs o f the input s ymbol>: ai i 
a phase rotator part for selectively rotating the phases of some of the symbols in the ;ii 
leas! two columns of the transmission coding matrix bv a predetermined phase y altiee^r^ainvj^ 
wherein the transmission coding matrix is one of 
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vyhere S|, s:, sy and S4 afe-the -represcnt four input symbols. 
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4. (Currently Amended) The-A.transmitter for transmittini; modulation sym bols in a 
w ireles s communication system. comprising: of olQim -3 
a plurality of transmit antennas for achieving transmit div ersity: 

a space (imc encoder for generating a transmission coding ma tri x with Ibn r n> w s 
convsp onding to transmission time periods and four columns corresp on Ji pi* Jo ] he_ ( niiism i 1 
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anjejioys when the number of the transmit antennas is 4> enccxlinu a plurali ty ol input sMi^hol ^ 
\u\o a plu rality of symbol combinations to transmit the input symbols o nee iVom each naiisim! 
ante nna at each time period by usin^ the transmission codina matrix^ and o utputtinu 1 1 s \ rnbiA 
combinations to the transmit antennas during the transmission time periods, the sm ij bo 1 
combinations haviniz orthouonal svmbols, inversions and conjugates of the J nnuL>iiji:»)xi! > _^ « i * I 

a phase rotator pail lor selectively rotatini: the phases of some o f t lie syn ^bols in ihc a; 
lea st two columns of the transmission coding matrix bv a predetermined phase value , 

wherein if the input symbols are BPSK (Binary Phase Shift Keying) symbols, the 
transmission coding matrix is 



'^2 'JU ^3 

m * • iK 
-5^ 



where S|. S2, S3 and S4 represent a fe4he-four input symbols. 

5. (Currently Amended) ¥he-A.transmitter for transmittinu modulation sym bols in n 
w ireless c ommunication system, comprisinp: of claim 2 

a i^lnralit y of transmit antennas for achieving transmit d iv ersity : 

a space time encoder for generating a transmission codinu ma trix u i tli four row s 

coiTcspondi nu to transmission time periods tuid four columns corres ponding to the transnii! 
anionnas w hen the number of the transmit antennas is 4. encodini! a plurality of in put .sn^pK^Is 
\}M a plural ity of symbol combinations to transmit the input symbols once from each tran sm i 1 
antenna at each lime per iod bv using the transmission codino matrix, and outnuttinu the sv :ni^. 
conibinalions to the tran smit antennas during the transmission time perio ds, the sn n » bo 1 
combina tions haying onhouonal symbols, inversions cUid coniug aies ofihc ini>^^^^ in J 

a pha se rot ator part for selectively rotating the phases of some ol tlie synvh()l s m tlu- :it 
legist two columns of t he transmission coding matrix bv a predetermine d phase \ al uL\ 

wherein if the input symbols are QPSK (Quadrature Phase Shift Keying) symbols, the 
transmission coding matrix is 
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'^2 -^1 



S3 

-vs* vsl 

m 

s 



! 



^3 -V5j VS^i 

where S|, s:, S3 and S4 represent afe4he-four input symbols and v is the predetermined phase 
value. 

6, (Original) The transmitter of claim 5, wherein v is 



7. (Currently Amended) ¥he-A transmitte r of claim 2 for transn i iuinu niocluhuion 
.sy mbols in a wireless communication svstem> comprisinu: 

a pl urality of transmit antennas for achicvitm transmit dive rsi(\ : 

. a s pace time encoder for ueneratiniz a transmission codinu matrix with Umw rous 
corr csnondiriii to transmission time periods and four columns correspondinu to the tra n^n \ \ i 
ant ennas when the number of tlie transmit antennas is 4. encoding a oluralitv ofinou t symbols 
i nto a plurality of svmbol combinations to transmit the input svmbols once from each tran snm 
anterma at e ach time period bv usimz the transmission codinu matrix, and outpiitiini! ihe sv mh A 
combinati ons t o the transmit antennas durinu the transmissio ti tinio periods, the svmM 
conU->inations h avinu orthouonal svmbols, inversions and coniuuatc s <)rthc input s\ mho!:-.: 

a phase rotator pail for selectively rotatinii the phases of some of the sv mbiWs in the n\ 
le ast two columns of the transmission codinp matrix bv a predetermined phase valu e, 

wherein if the input symbols are 8PSK (8-ary Phase Shift Keying) symbols, the 
transmission coding matrix is 

' ^1 



^6 = 



1 -^2 



m m m ft 

53 -5^ -V5j VS^f 



where su S2, S3 and S4 represent a fe-the-four input symbols and v is the predetennined phase 
value. 



8. (Original) The transmitter of claim 7, wherein v is 
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9. (Currently Amended) The-A transmitter For transmittinu nK Klulation SMnbols w) <i 
wireless communication system, comprisinu: ef^4mffl"3 

u plur ality of transmit antennas for achieving transmit diversity; 

a space time encoder for generatmg a transmission codinu matrix with lour row s 

c onespondiniz to transmission time periods and four columns corresponding to the tran ^m it 
a ntennas when the number of the transmit antennas is 4. encoding a plurality o F input s y 1 1 1 i> > ! s 
into a plurality of symbol combinations to transmit the input symbol s once from eacli 1 1 a risi i li i 
antenna at en d) time period by using the transmissic^n coding matrix, and outputtinLi the s\ rnh(> 
combinaiion s to the transmit antennas duriniz the transmission time periods, th e svnihu 1 
combinatio ns havinu orthotional symbols, inversions and coniuaatcs of the input s ynihf>ls ind 

a phase rotator part for selectively rotating the phases of some ol the symbols in the at 
least two columns of the tnmsmission coding matrix bv a predetemiincd phase value > 

wherein if the input symbols are 160AM (1 6-ary Quadrature Amplitude Modulation) 
symbols, the transmission coding matrix is 



^^8 = 



/ 5, 



-^4 "-^3 -^2 "^1 

J3 -s^ -vs^ vs^ 



where s^. S2. s.i and S4 represent afe-the-foiir input symbols and v is the predetermined phase 
value. 



10, (Original) The transmitter of claim 9, wherein v is* 
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1 1. (Currently Amended) ¥he-A transmitter of claim 2 for transmitiinii itKulnlation 
symb ols in a wireless conimunication system, comprisinu: 

a plurality oT transmit antennas for achievinu transmit diversity : 
a space time encoder for uenerating a transmission codinig matrix vvilh lonr n )\\ s 
corr esponding to transmission time periods and lour columns corrcspondinu t o tlie transtnii 
an tennas when the number of the transmit antennas is 4. encoding a plurality of inpu t 
in to a plurality oF symbol combinations to transmit the input symbols once from each uansinii 
ante nna at each time period by using the transmission codinu matrix^ and outpun iivj tlic s\ lubiu 
combi nations to the transmit antennas during the transmission time periods , the symhc > I 
con^binations having orthouonal symbols, inversions and conjugates ot the in pui syin bo I s and 
a phase rotator part for selectively rotating the phases of some of the symbols i?i tt \c ai 
least t wo columns of the transmission coding matrix by a predetermined phas e \alue. 

wherein if the input symbols are 64QAM (64-ary Quadrature Amplitude Modulation) 
symbols, the transmission coding matrix is 



/ 



5, -V^^ VS^ 

4t w m m 



where S|, s^, S3 and S4 represent afe^he-four input symbols and v is the predetermined phase 
value. 



1 2. (Original) The transmitter of claim 1 1 , wherein vis 



13. (Currently Amended) ¥he-A.transmitter of claim 1 for transnfiitiing ni odulaiion 
synt bols in a yvireless communication system, comprising: 

three transmit antennas for achieving transmit diversitv: 

n space lime encoder for generating a transmission coding matrix w ith four ro\\ s 

correspo nding to transmission time periods cmd three columns coiTesnonding to t lie j.ra nsi nj 1 
ante nnas, encoding a plurality of input symbols into a plurality ofsvmbol jcmitl! nal i ( >i J 1 > 
t ransmit the input symbols once from each transmit antenna at each tim e period by usi n i:.;lK 
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transmi ssion coding matrix, and outputting tlie symbol combinaiions to the transm it antcnmts 
tluri nu the iransniission time periods, the symbol combinations having onhouo nal symbols, 
i nvcrsions and conjuiiatcs of the input symbols; and 

traiH rnisijion cod i ng matrix with four rows and four columntj {'r e m fo ur i n} >iH ^ymho}>. apU \\k 
invasi on s and the conjugatefl of th e four s>Tnbolij, and 

the-a_phase rotator part for selectively fotatefr rotatinp the phases of some of the symbols 
in the at least two columns of the transmission coding matrix by a predetermined phase value. 

wherein the transmitter further comprises a column generator for generating a new 
column by summing the symbols of the selected two columns containing phase-rotated symbols 
and replacing the selected two columns with the new column, thereby generating the 
transmission coding matrix with four rows and three columns. 



14. (Currently Amended) The transmitter of claim 13, wherein the transmission coding 
matrix generated from the encoder is one of 





.V, A-; sl 

s'. -i-: s. -s. 




^1 *1 -^4 

K ~ty; — i, V- 




J, .V, sl -sl' 
< -< -V, -ft 




s, J, sl sl 






A, S, -s', -s] 

.\\ -sl -s, S, 




5, S^ -S', sl 

* • 

Sf — i, — Jj ""Ji, _ 




J, .s, -jr* A* 

jl -sl 5; 5, 




*r *; — yr- 

sl -sl .V, -.V, 







.V, .V. -sl -sl' 
-s', ^ -s, 


^1 -sl sl ' 




J, Sj -sl -sl' 
sl -sl -S, J, 


5, S, -S\ sl 
-lYi -.Y. =Jir. 






v. .V, .V, J, 

sl -sl -s, s^ 


s, s, sl -sl 

sl -sl -5j 




s, s^ sl sl 
sl -sl Sj -jr, 


/, -sl A, ,V, 
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(i+.t.)/ 
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V2 



where Si, $>. S3 and $4 represent w e-Ae-four input symbols. 



1 5. (Original) The transmitter of claim 13, wherein if the input symbols arc BPSK 
symbols, the transmission coding matrix is 



/2 ^ 
. 'sl-hjsl . 

where S|. S2* S3 and S4 represent a fe-the-four input symbols. 



72 



16. (Original) The transmitter of claim 13, wherein if the input symbols arc QPSK 
symbols, the transmission coding matrix is 
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^1 -^4 



n/2 



0 -^34-52 ♦ 
-^4 -^l 



where Si. S2. S3 and S4 represent are-the-four input symbols and v is the predetemiincd phase 
vaUie. 



1 7. (Original) The transmitter of claim 16, wherein v is ^ 



18. (Original) The transmitter of claim 13, wherein if the input symbols are 8PSK 
symbols, the transmission coding matrix is 



^5= 



s 



-s. 



-s 



V5, 



' v/2 



72 



where S|. S2, S3 and S4 represent a re-^he-four input symbols and v is the predetermined phase 
viilue. 



19. (Original) The transmitter of claim 18, wherein v is ^ 



20. (Original) The transmitter of claim 1 3, wherein if the input symbols arc 1 6Q AM 
symbols, the transmission coding matrix is 
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^7= 



.V2+.V3 



V5, 



^ "72 



where S|. s;. S3 and S4 represent a fe-the-four input symbols and v is the predetermined phase 
value. 



21 . (Original) The transmitter of claim 20, wherein v is^ 



22. (Original) The transmitter of claim 13, wherein if the input symboKs are 64QAM 
symbols, the transmission coding matrix is 

52+53 
-V2- 



^9= 



-5, 



-5. 



5, 



s/2 



VS. 



-53+53 



v/2 



-54-v.y, 



72 



VS. 



where S|, S2, S3 and S4 i eprcseiU a fe4he-four input symbols and v is the predetermined phase 
value. 



23. (Original) The transmitter of claim 22, wherein v is ^ 



24-36. (Cancelled) 
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37. (Currently Amended) A method for transmitting modulation symbols in a wireless 
communication system, the method comprising steps of: 

eciicratinu a HcUismission coding matrix with Four rows corrcspoiulin e \o uansniiss ion 
time pciukIs and tbur columns corresponding to four U^ansmit antennas lor achic\ ini> \ i.iny iiu 
iljxcrsitN 

encoding a plurality of input symbols into a plurality of symbol combinations to transmit 
the input symbols once from each transmit antenna at each time period by using t^ijic 
transmission coding matrix with rows corr e sponding to transmi ^imH}ffltf-fH^Htx4^^aiHi coUinurs 

outputting the symbol combinations to the each transmit antenna during the transmission 
time periods, the symbol combinations having orthogonal symbols, inversions and conjugates of 
the input symbols:^ and 

selectively rotating the phases of some of the symbols in the at least two colunuis 
iyfw>Hlx>l-i?<)»>bmaHtms by u s ing the transmission coding matrix by a predete rniincJ phase \ajt>c. 

whe rein the transmission coding matrix is one of 




w he re s u s% and Sj represent four input symbols . 



38, (New) A method for transmitting modulation symbols in a wireless comnumication 
s) stem, the method comprising steps of: 

generating a transmission coding matrix with four rows corresponding to transmission 
time periods and three columns corresponding to three transmit antennas for achieving transmit 
diversity: 
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encoding a plurality of input symbols into a plurality of symbol combinations to iransinit 
the input symbols once from each transmit antenna at each time period by using the transmission 
coding matrix; 

outputting the symbol combinations to the each transmit antenna during the 
transmission time periods, the symbol combinations having orthogonal symbols, inversions and 
conjugates of the input symbols, and 

selectively rotating the phases of some of the symbols in the at least two columns of the 
transmission coding matrix by a predetermined phase value, 

wherein the transmission coding matrix is one of 




where su s^, s.? and S4 represent four input symbols. 
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